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CASE REPORT
Residual Popliteal Aneurysm Perfusion Leading to Embolic Complications:
A Case Report
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Introduction: Surgical management of popliteal artery aneurysms has been described for half a century. Long
term development of the excluded aneurysm sac in the popliteal segment however remains widely unknown,
with only a few small series describing outcomes. Residual aneurysm perfusion has the potential to lead to
serious complications.
Report: A 63 year old man presents with skin and soft tissue necrosis of the right calf two years after proximal
and distal aneurysm ligation and great saphenous vein bypass for a popliteal artery aneurysm. Computed
tomography and magnetic resonance angiography show perfusion of the excluded aneurysm as well as extensive
necrosis of the gastrocnemius muscle. Direct angiography of the aneurysm demonstrated retrograde aneurysm
perfusion due to insufficient distal ligation with recurrent micro-embolisation to the calf via geniculate arteries.
Coiling of the geniculate arteries was performed, plugging the connection to the tibiofibular trunk and
embolisation of the aneurysm sac. After the intervention, no flow was seen in the aneurysm sac and the patient
made full recovery.
Discussion: Residual aneurysm sac perfusion can lead to complications long after successful aneurysm exclusion.
Follow-up after surgery of popliteal aneurysms should include observation of the excluded aneurysm sac with
control of residual blood flow. For persistent sac perfusion, aneurysm enlargement or symptoms, further
treatment should be considered. Surgical aspects such as complete transection of the artery after aneurysm
ligation or end to end anastomosis of the bypass may be considered, to prevent such complications.
� 2024 The Authors. Published by Elsevier Ltd on behalf of European Society for Vascular Surgery. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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INTRODUCTION

Popliteal artery aneurysms (PAAs) comprise 70% of all pe-
ripheral arterial aneurysms and, although often asymp-
tomatic, up to 68% of patients with a PAA may develop
complications in their lifetime.1 Since the first description,
the main therapy has remained exclusion from the circu-
lation with ligation and bypass, preferably using the great
saphenous vein.2 The medial approach has been identified
as the best approach for aneurysms extending above or
below the popliteal fossa as access extension is easy and, to
this day, this approach is the most frequently used.3

Despite this long experience in treating popliteal aneu-
rysms, there is scarce knowledge about the excluded aneu-
rysm sac. Residual perfusion and possible complications (i.e.,
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embolisation, rupture) have been described in multiple
smaller case series; however, the importance of residual
aneurysm flow is unknown.4 This case demonstrates a rare
cause of residual aneurysm sac perfusion after ligation and
bypass and entailing complications.
REPORT

The case is presented of a 63 year old patient with a
symptomatic PAA 28 cm length with a diameter of 4 cm
with Fontaine stage IIa claudication and restricted crural
outflow due to chronic recurrent embolisation. A femo-
rodistal bypass using the great saphenous vein was per-
formed with a distal end to side anastomosis to the
tibiofibular trunk. The aneurysm itself was excluded with
proximal and distal non-absorbable polyester ligation.

The post-operative course was complicated by a super-
ficial surgical site infection, which necessitated de-
bridements. Due to poor distal outflow and a contralateral
asymptomatic PAA (2.5 cm), the patient was discharged on
oral anticoagulation (rivaroxaban, 20 mg) and single anti-
platelet therapy (acetylsalicylic acid, 100 mg) due to recent
renal artery stenting.
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Figure 2. Extensive wounds of the right dorsal calf.
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At six weeks follow up, ultrasound demonstrated residual
perfusion of the popliteal aneurysm sac without growth.
The origin of the flow in the sac could not be determined:
either retrograde through geniculate collaterals or from an
insufficient ligation of the distal popliteal artery. Further
measures were recommended, but the asymptomatic pa-
tient refused an angiogram to demonstrate and treat the
leakage. During further follow up, stable findings were
observed.

One year post-operatively, calf pain over a period of
several days led to urgent contrast enhanced computed
tomography angiography (CTA) which confirmed the above
ultrasound findings of sac perfusion and demonstrated
substantial malperfusion of the gastrocnemius muscle
correlating to the calf pain. However, sufficient distal
perfusion (ankle perfusion pressure 96 mmHg, ankle
brachial index 0.79) and no aggravation on exercise were
present. Further imaging with magnetic resonance angiog-
raphy demonstrated extensive oedema and myonecrosis of
the gastrocnemius muscle (Fig. 1).

It was postulated that the residual perfusion of the
popliteal aneurysm sac presumably led to embolisation of
parietal thrombus into the sural artery leading to muscle
necrosis. Pathophysiologically, retrograde perfusion from
the tibiofibular trunk to the thrombus lined aneurysm sac
and antegrade flow in the geniculate arteries was sus-
pected. However, this could not be proven with non-
invasive imaging. Again, the patient rejected endovascular
or open surgical treatment options.

Almost two years post-operatively, the patient presented
with painful and infected extensive skin necrosis of the right
calf (Fig. 2).

Finally, he agreed to invasive treatment, and it was
decided to occlude the residual perfusion and completely
thrombose the aneurysm sac (Fig. 3) using (1) ultrasound
guided percutaneous access to the perfused part of the
aneurysm (4 Fr sheath); (2) angiography confirming ante-
grade flow in two geniculate arteries; (3) coiling of the two
geniculate arteries with one Vortex 3 mm (Boston Scientific,
Marlborough, MA, USA) plus two Nester 2 mm (Cook
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Figure 1. Magnetic resonance angiography of the right calf showing m
contrast enhanced T1 fat saturated).
Medical Inc., Bloomington, IN, USA) coils and one Vortex 5
mm plus three Nester 3 mm coils, respectively; (4) plugging
of the 1 mm gap from the tibiofibular trunk to the aneu-
rysm sac with an 8 mm Amplatzer Vascular Plug 4 (Abbott
Laboratories, Chicago, IL, USA); and (5) aneurysm sac filling
at the distal leakage point with 1.5 mL of ethylene vinyl
alcohol copolymer (Onyx 34L, Microtherapeutics Inc, Irvine,
CA, USA).

Post-interventional ultrasound showed no residual blood
flow. The extensive wounds of the right calf healed properly
over a course of 10 weeks and the patient remained
asymptomatic in the further course with aneurysm
shrinkage (from 4.0 cm to 2.6 cm) at four months’ follow
up.

DISCUSSION

Almost 55 years after the first publication on the manage-
ment of PAA by ligation and bypass, this surgical practice
remains widely unchanged.2 Although vascular surgery has
seen a rise in endovascular techniques, the popliteal artery
remains in the domain of open surgery, as the latest Society
for Vascular Surgery (SVS) guidelines show for treatment
indication, open repair is recommended provided an
adequate saphenous vein is present and the patient has a
life expectancy of more than five years.5
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Figure 3. (Left) Angiography of the aneurysm sac after coiling of two geniculate arteries (black star) showing insufficient distal ligation (red
arrow) and bypass (black arrow). (Right) Plugging of the insufficient distal ligation (black arrowhead) and additional embolisation of the
distal part of the popliteal aneurysm (red arrowhead).

Residual popliteal aneurysm perfusion 3
The medial approach remains the most frequently used,
especially in aneurysms extending outside of the popliteal
fossa.3,6 This approach however does not allow the com-
plete interruption of collateral geniculate arteries, thus
leaving possible retrograde blood flow in the popliteal
aneurysm sac after exclusion.

Literature regarding the excluded popliteal aneurysm is
scarce. Using ultrasound, blood flow in the excluded
popliteal aneurysm has been demonstrated in up to 38% of
patients, with aneurysm enlargement in up to 32% of
cases.7,8 Residual perfusion can lead to complications such
as embolisation and limb loss or rupture. This highlights a
possible disadvantage of the medial approach, since using a
dorsal approach, the collateral flow can be completely
interrupted in most cases.8

Deglise et al. have evaluated the role of CTA in recog-
nising residual blood flow in excluded popliteal aneurysms.9

In a series of 21 excluded PAAs, 29% showed residual blood
flow. Ebaugh et al. did not demonstrate a correlation be-
tween blood flow and aneurysm enlargement using ultra-
sound;4 however, Deglise et al. observed a relationship
between aneurysm growth and aneurysm perfusion.9

Interestingly, no popliteal aneurysm growth was found
without concomitant sac perfusion. CTA has proven helpful
in recognising aneurysm perfusion and possible blood flow
in collaterals, but without the capability of identifying blood
flow direction.

The most common explanation for continuous blood flow
is through retrograde flow in the collateral geniculate ar-
teries. However, there has been speculation as to the
possibility of anastomosis related blood flow in an excluded
PAA.9,10 This could be due to insufficient ligation proximally
or distally, or through vascular remodelling over the years.

No case is known to describe and prove residual blood
flow in an excluded PAA due to insufficient ligation, as
described here. This aneurysm perfusion proved dangerous
due to retrograde perfusion and subsequent embolisation.
This highlights the importance of popliteal aneurysm sac
evaluation (i.e., residual blood flow or sac growth) during
follow up after femoropopliteal bypass surgery. This has also
been recognised by the SVS and is addressed in the 2021
guidelines, in which ultrasound follow up with aneurysm sac
size control is recommended.5

Standard practice has now been changed due to this
complication. Side to end and end to side anastomoses will
only be performed with complete transection of the artery,
or end to end anastomoses will be chosen, depending on
the individual morphology and surgeon’s preference. This
will certainly exclude the possibility of anastomosis related
residual blood flow. Rigorous follow up is necessary as
expressed by the guidelines. This case shows a hopefully
rare complication, if not a technical error, after exclusion
and bypass of a PAA and its management.
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